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I claim

1. A fuel-air explosive apparatus conprising
a standard sized, plastic beverage bottle;

a liquid fuel;

a plastic burster tube;

a detonator

a detonating cord; and

seal ant tape,

wherein said standard sized, plastic beverage bottle contains therein said
liquid fuel; wherein said plastic burster tube contains therein said detonator
and said detonating cord; wherein said burster tube and its contents are
inserted into the opening of said beverage bottle; and wherein said seal ant tape
facilitates a snug fit of said plastic burster tube within said standard si zed,
pl astic beverage bottle.

2. A fuel-air explosive apparatus as set forth in claim1, wherein said standard
sized, plastic beverage bottle is of a size selected fromthe group consisting
of 0.5-liter, 1-liter, 1.5-liters, 2-liters and 3-liters.

3. A fuel-air explosive apparatus as set forth in claim1l, wherein said liquid
fuel is propyl ene oxide.

4. A fuel-air explosive apparatus as set forth in claim1l, wherein said plastic
burster tube is polyvinyl chloride (PVC) tubing having a di ameter of
approximately 0.5 to 0.75 inches.

5. A fuel-air explosive apparatus as set forth in claim1, wherein said seal ant
tape is Teflon. RTM.

Description

BACKGRCUND OF THE | NVENTI ON

The present invention deals with an inproved fuel -air expl osive canister which
is used solely for experinental purposes. Said fuel -air expl osive canister
apparatus may be built using readily avail abl e, inexpensive materials. The
present invention enpl oys conventional, plastic soft drink bottles, such as
those set forth in U S. Pat. No. 3,733,309, issued to Weth et al. Use of these
mat eri al s makes experimentation in the fuel-air explosive art easily attainable
and cost efficient.

Difficulties associated with conbustible fuel-air dispersion devices include the
extensive, for exanpl e machi ne shop, work required for the manufacture and
assenbly of fuel-air explosive devices. Mreover, prior art fuel-air explosive
devi ces generally were constructed using various amounts of netal and/or gl ass
materials. Use of these materials can cause danger of fragnmentation

U S Pat. No. 3,596,602, issued to Gey et al., teaches a nethod and apparatus
for delivering biological and chenical warfare agents using fuel-air expl osive.
The teaching is silent as to the conposition of the delivery system per se.



General nention is made to the use of canisters in the enploy of said invention.
Speci fic canisters, however, which may be enployed by Gey et al. have not been
set forth. Mdreover, the teaching is not directed to fuel-air experinental
devices. Nor is CGey et al. directed to a device having as basic a structure as
the present invention

U S Pat. No. 3,730,093, issued to Cummings, teaches a fuel-air expl osive weapon
i mproved by its use of inplosion. Applicant is unaware of any fuel-air weapon,
to date, which enploys inplosion. One of the nunerous fuels which may be

enpl oyed therein is propyl ene oxi de. The preferred enbodi mrent enpl oys a
cylindrical plastic container which has a circular bottomend plate and a top

pl ate, each of which may be conposed of various netallic materials. Moreover,
the device further requires the presence of a layer of high explosives around
the housing of the fuel-air explosive device. The device taught therein is nore
conpl ex than that enployed by the present invention

U S Pat. No. 4,157,928, issued to Falterman et al., relates to inproved fuels
for fuel-air explosive weapons. The fuel -air explosive device described enpl oys
a metallic container. The teaching is silent as to the use of plastic
containers, not to nention the enploy of conventional, plastic beverage bottles.
The reference concentrates on the composition of the fuel enployed therein.

Wel | known fuel-air type devices are further described in U S. Pat. No.
4,132,169, issued to Gay et al. The devices taught contain two separate, sealed,
concentrically arranged chanbers. Wthin the central chanber is housed a | ow

bri sance expl osive. The device is primarily constructed of netallic materials.
The device taught by Gay et al. requires nore operating conponent parts than
that of the present invention. The conplexity of the present invention is
nowhere near that of Gy et al

The closest prior art teaching is set forth in Statutory Invention Registration
(SIR) Number H161, issued to the inventor of the present invention. SIR Hl61
teaches a scal ed down testing of explosive chenmicals using a small fuel-air

expl osive plastic bottle. The bottle holds 264 m of liquid fuel; it has a
threaded cap with a hole running through its center to facilitate electrica
wires froma detonator; and enploys a centrifuge tube having a flange lip for a
seal . The teaching therein does not enploy readily available nmaterial s--264 m
bottles, threaded caps having a hole, etc.

The present invention enploys readily available materials which may be

unobvi ously conmbined to formthe present invention. The fuel-air explosive

devi ce herein may be assenbl ed wi t hout enploying, for instance, conplex machi ne
shop equi prent or welding. In addition, the construction of the present
invention is devoid of netal and gl ass materials, hence the hazard associ ated
with the fragnentation of the apparatus is reduced, if not elimnated.

The present invention provides for a non-conplex, fuel-air explosive device
i ntended solely for experinmental purposes.

BRI EF DESCRI PTI ON OF THE | NVENTI ON

The present invention relates to a fuel-air explosive apparatus which conprises
a readily avail abl e standard plastic beverage (soft drink) bottle, a plastic
burster tube, a conventional detonator, a detonating cord, Teflon. RTM tape and
liquid fuel. The novelty of the invention resides in the unobvi ous conbi nation
of these conventional conponent parts.

The present invention provides a nmeans for constructing, for experinenta

pur poses, a fuel-air explosive apparatus which may be constructed fromnmaterials
whi ch are inexpensive as well as readily avail abl e. Mreover construction of the
present invention does not require the use of highly technical nachine shop

devi ces, or other conmplex tools. It is sinply constructed by hand.



Accordingly, it is an object of the present invention to provide a fuel-air
expl osi ve apparatus which is used solely for experinmental purposes.

It is a further object of the invention to provide a fuel-air explosive
appar atus which may be tested on small ranges that cannot accommpdate the safe
testing of weapon size fuel-air explosive devices.

It is a further object of the invention to provide a fuel-air expl osive
appar at us whi ch may be constructed using conventional and readily avail abl e
component parts.

It is a further object of the invention to provide a fuel-air expl osive device
whi ch may be assenbl ed without enpl oying compl ex machi ne shop equi prent or
wel di ng appar at us.

It is still a further object of the invention to provide a fuel-air explosive
apparatus which is devoid of netal and glass material s.

Still a further object of the invention is to provide a | eakproof fuel-air
device for use in detonation physics and operations research

O her objectives of the present invention will be apparent fromthe foll ow ng
detail ed description of the invention

DETAI LED DESCRI PTI ON OF THE | NVENTI ON

The invention conprises a fuel-air explosive device which enploys a

conventional, readily avail able standard plastic beverage bottle--i.e.
0.5-liter, 1-liter, 1.5-liter, 2-liter or 3-liter soda bottle; a plastic burster
tube--i.e., PVC, a conventional detonator; a detonating cord; Teflon. RTM tape

and liquid fuel

The soft drink industry has universally standardized its plastic containers. Al
brands share the sanme general design and the same sizes. These bottles are able
to withstand comercial handling and are of an ideal size for experinentation
These pl astic containers can be found in various sizes--0.5-liter, 1-liter,
1.5-liter, 2-liter and 3-liter. A, but the 3-liter plastic container, share
the 1/2 inch cap size and neck

Conmmercial plastic plunbing pipes are available in sizes which are suitable to
render a close sliding fit within the neck of these size bottles. This plunbing
pi pe, preferably made of PVC, is enployed as a bursting tube and in the
following fashion. It is sealed at one end using preferably a conventional epoxy
cement. The sealed end is inserted into the plastic bottle until it rests at the
bottomtherein. The pipe is then cut so that it is a certain length which allows
approxi mately one inch of the pipe to extend above the bottle neck. The pipe
shoul d then be marked using a pencil to draw a line to indicate the |location
where the pipe energes out of the bottle neck.

At this pencil mark, continuing approximately 3/4 of an inch belowit,
Tefl on. RTM tape having a width of approximately 1/2 inch is wound around the
tube. The Teflon.RTM tape facilitates a snug fit of the plastic pipe within the
pl astic bottle neck. The plastic pipe/tube is engaged in place with a noderately
forceful twi st and push towards the bottom of the bottle. Al though a |ocating
cup may be enployed at the bottom of the bottle to hold the plastic pipe in
position, it is not deened necessary. The neck | ength of the universal bottle is
sufficient to hold the plastic burster, pipe/tube in a central position

If one wishes, a fill mark can be | abell ed using conventional means, i.e. wax
pencil, on the shoul der of the plastic bottle. This may be acconplished by
filling the bottle with water and inserting the plastic pipe therein. Once the

plastic pipe is inserted, the water will overflow After this has occurred, the



plastic pipe is withdrawn and the |l evel at which the remaining water is present
is where the fill mark should be | abell ed. Because the fuels which may be

enpl oyed herein are potentially harnful, this procedure is advised to secure
agai nst spillage. One fuel that is nost often enployed in the fuel-air expl osive
art is propyl ene oxide. However, any fuel that is liquid at normal tenperature
and pressure is a candidate for use within the scope of this invention

The plastic burster tube contains therein a detonating cord and a detonator.
These indivi dual conponents are conventional in the art. The open, top portion
of the burster tube is packed closed using an inert and conventiona
duct-seal ant putty of the type which may be enployed in the electrical and

pl umbi ng arts. The detonating cord enployed is approximately 1/100 to 1/250 the
wei ght of the fuel used. Detonator wires extend through the putty seal ant and
are connected to a conventional electric firing line. Wen the electric firing
Iine causes the detonator to explode the detonating cord, the shock wave and the
expandi ng gases caused thereby break the plastic bottle apart and propel the
liquid fuel therein outwards. The liquid fuel atonizes against the air and the
fuel droplets then rapidly forma cloud of a fuel-air mxture.

Not e that the conventional detonating cord, which may be enployed, is a plastic
j acket wrapped around a core of powdered expl osive. This powdered expl osive,
upon detonation, changes to hot, expandi ng gas which generates the shock wave
descri bed above.

This cloud is then detonated by a blast fromapproximately 50 to 220 grans of
conventional high explosive, which is located proximate to the bottle so as to
be within the cloud. Anong the expl osives suitable for this purpose are nmilitary
hi gh expl osi ves, such as Conpsition C-4, Conposition B, or Pentolite. The

expl osi ve enployed is detonated at a predeterm ned, appropriate delay tine after
the firing of the detonator in the burster tube.

The delay tinme feature is a feature common to the fuel -air explosive art areas;
and the optinmumdelay time may be determined experinentally. The necessary del ay
time lengthens as bottle size increases. This delay allows time for the
expandi ng cloud to assume a size wherein there is a conbustible ratio of fue
weight to air weight. An initial, trial delay tine is dialed into a conventiona
electric tinme delay generator, which closes the firing line circuit to the
electric detonator present within the proxi mate hi gh expl osive. The entire cloud
is thereby caused to detonate. One having ordinary skill in the fuel-air

expl osive art would be fanmliar with the operation of a delay tine feature.

The above description nay be applied to the use of a conventional, plastic
3-liter beverage bottle; however, the plastic pipe/tube enployed to formthe
burster tube should be approximately 3/4 inch plastic pipe (i.e. PVC pipe). Mre
wr appi ng of Teflon. RTM tape around the pipe is used to serve the sane purpose
descri bed above.

O her features of the present invention will be apparent fromthe follow ng
drawi ng and its description.

BRI EF DESCRI PTI ON OF THE DRAW NGS
In the draw ngs:

FIG 1 is a schematic representation of a fuel-air explosive device within the
scope of the present invention

DETAI LED DESCRI PTI ON OF THE DRAW NGS

The drawing will be further discussed in order to provide a better understanding
and description of the present invention.

FIG 1 illustrates a schematic representation of a fuel-air expl osive device 19



within the scope of the present invention. Said fuel-air explosive device 19
enpl oys a plastic, standardi zed soft drink bottle 12, which may be of various
avai |l abl e and standard sizes--i.e., 0.5-, 1-, 1.5- 2- or 3-liter. Wthin bottle
neck 21, a comrercial plastic pipe (i.e. PVC pipe) 10, which will additionally
be referred to as a burster tube, is slideably inserted.

Sai d burster tube 10 may be sealed at the end entering into said bottle 12 with

epoxy cenment 11 so as to forma | eakproof seal. Once the seal ed burster tube 10

has been completely inserted and touching the bottomof said bottle 12, it 10 is
cut preferably at approximately one inch 23 above the bottle 12 height. Wth the
burster tube 10 still in place within the bottle 12, a mark should be drawn onto
said burster tube 10 so as to indicate the location in which the burster tube 10
energes fromsaid bottle neck 21

The burster tube 10 is then renoved fromthe bottle 12; and 1/2 inch Tefl on. RTM
tape 13 is wound once or twi ce around the tube 10 beginning at said mark in

whi ch the tube 10 energes fromthe plastic bottle 12. The Tefl on. RTM tape 13
shoul d extend fromthe ring mark down approximately 3/4 inch in the direction of
the bottle neck 21. Said tape 13 will provide a seal between the tube 10 and the
neck 21 of the bottle.

The burster tube 10 is | oaded with detonating cord 14 and a detonator 15. The
top of burster tube 10 is packed closed with an inert duct-sealant putty 16

Not e that detonator wires 25 extend through putty 16. The type of putty 16 which
is enployed is that which is conventional in the electrical and plunbing arts.
These detonator wires 25 are attached to an electric firing line (not shown).

When detonating cord 14 is activated, the resulting shock wave and expanded
gases (not shown, but previously described) created by the activation break the
bottle 12 and push out the liquid fuel 17. Because its 17 novenent is resisted
by the surrounding air, the liquid fuel 17 is atom zed into droplets and
subsequently forms a cloud of fuel-air to be |ater detonated by 50 to 220 grans
of a high explosive (not shown) which is set to detonate at a specific del ay
tinme.

SPECI FI C EMBODI MENT OF THE | NVENTI ON

A plastic, two-liter soft drink bottle (soda bottle) is enployed in this
specific exanple. Thirteen inches of 1/2 inch polyvinyl chloride (PVC) tube is
used as the burster tube. Into the burster tube is slid two-by-nine inches of
100 grain/foot detonating cord with a detonator taped thereto. (Detonating
cords, such as Prinmacord. RTM or Detacord. RTM, manufactured by Ensign Bickford
Conpany of Sinsbury, Conn., nay be enployed.) The top end of the burster tube is
then packed to a depth of one or two inches with a conventional duct-work putty.

The apparatus of the invention as used herein creates a dispersion of the

propyl ene oxide, which at 66 mlliseconds after bottle break, appears as a white
cloud having a radius of approximately 7.0 feet. Said cloud has a thickness at
its central point of several 2-liter beverage bottle heights. This white cloud
is to be detonated using one quarter pound of Conposition G4 electrically
detonated at a delay time of 66 mlliseconds but not |less than 50 m|li seconds,
and certainly no longer than 80 mlliseconds. The G4 is placed at approxi mtely
3-3.5 feet fromthe side of the bottle.

These specific paraneters nmay be adjusted to serve the individual needs of the
user. They have to be altered, in addition, depending upon the size of the

pl astic bottle enpl oyed. Consideration should be given to the effect of the
fuel s and/or solvents on the bottle and burster tube. For instance, the
preferred fuel, propylene oxide, is a powerful solvent, as are nost candi date
fuels. They affect the resin of plastic beverage bottles (i.e., those made of
pol yet hyl ene terephthal ate) as well as PVC burster tubes. After one to two days,



a 2-liter beverage bottle containing propylene oxide will shrink to have a
volume of nmerely 1.4 liters. Hence, when propyl ene oxide is enployed, it should
be filled into the bottle just prior to use. These and numerous other

consi derations should be evaluated prior to enploying the apparatus of the

i nvention.

Nuner ous types of burster tubes, caps and seals for the burster tubes have been
tested. They have all been proven to be unsatisfactory against |eaks resulting
fromthe enpl oy of solvent fuels. Use of Teflon.RTM tape to seal the burster
tube to the plastic bottle was the only successful solution to effectuate a
proper seal for the present invention

Wil e particul ar enbodi ments of the present invention have been shown and
described, it will be obvious to those skilled in the art that changes and
nmodi fi cations may be made without departing fromthis invention. Therefore, it
is intended that the clains herein are to include all such obvious changes and
nodi fications as fall within the true spirit and scope of this invention

* k* * * %
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